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57 ABSTRACT

The following technical means is provided to achieve a
chain shift operation with a minimum of the guide pul-
ley travel distance, to improve speed change efficiency
and operatability, and to prevent the speed change as-
sembly from protruding sideward:

At a forward location of a sprocket cluster (2), a link
base (8) of a pantograph link mechanism (12) is
supported by a chain stay (7), and from this, an
inner link (9) and an outer link (10) are extended.
To respective free end portions of these links, there
is connected a movable member (11), which pivot-
ally supports a chain guide (15) which is elastically
urged. The guide pulley travel control means (18)
functions in such a way that when the pantograph
link mechanism (12) is deformed, it would cause a
guide pulley (13) of the chain guide'(15) to move
inward axially of the hub shaft and at the same time
forwardly downward substantially along a radial
path of the sprocket cluster (2).

8 Claims, 10 Drawing Sheets
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BICYCLE SPEED CHANGE ASSEMBLY

This application is a continuation of applicatioﬁ Ser.
No. 07/910,170 filed as PCT/3P91/01702, Dec. 6,
1991.

FIELD OF THE INVENTION
The present invention relates to a bicycle speed
change assembly wherein a cluster of sprockets is pro-
vided on a bicycle rear wheel, and a chain is selectively

engaged with one of these sprockets to change bicycle
speed.

BACKGROUND ART
For the convenience of description, reference is now

made to the attached FIGS. 9 and 10. As typically”

shown in FIG. 10, a prior art bicycle speed change
assembly a (a rear speed change assembly) has a chain
guide d which rotatably supports a guide pulley b and a
tension pulley c. Via a shift link mechanism such as a
parallelogram pantograph mechanism g, this chain
guide d is supported on a rear end plate e at an end
portion of a bicycle frame or on a bracket attached
thereto, pivoted by an appropriate shaft while being
urged in a direction to tension a chain C.

The pantograph mechanism g comprises a link base h
supported by the bracket f, an inner and an outer links
iand j which are pivotally connected to the base end of
a link base h, and a movable member k. The inner and
the outer links i and j extend forward. The movable
member k is the place where the chain guide d is rotat-
ably supported.

The chain guide d is elastically urged by a coil spring
(not shown in the FIGS.) in the direction to urge the
chain C, i.e. in the clockwise direction in FIG. 10. This
is to eliminate slack in the chain C and to give an appro-
priate tension thereto.

With the above-mentioned arrangement, when the
speed change cable T, which is connected to the panto-
graph mechanism g, is pulled or released with the use of
speed change operation lever (not shown), the panto-
graph mechanism g deforms to cause the chain guide d,
which is supported by the movable member k, to move
inward axially of a hub shaft n, forcing the chain C to
move over to a desired sprocket m of the sprocket clus-
ter M.

In this type of speed change assembly a, it is desirable
for the sake of improved speed changing performance
that the teeth areas of the guide pulley b and each
sprocket m on the sprocket cluster M should be within
an appropriate proximity because the guide pulley b is
the member responsible for moving a portion of the
chain onto a target sprocket before it is engaged with
the teeth of a present sprocket. If the guide pulley and
the clustered sprockets are located too far away from
each other, the guide pulley will have to travel over a
long distance to complete a chain shift operation, result-
ing in a poor speed change response.

For this purpose, it is desirable to design the speed
change assembly in such a way that the chain guide d
would not travel in parallel to the hub shaft n but to
travel along a line practically parallel to a line defined
by connecting each edge of sprocket m of the cluster M,
or to travel in a manner that the distance between each
sprocket m and the guide pulley b would be substan-
tially constant. The sprocket cluster M usually has a
structure wherein a sprocket of a greater diameter is
placed closer to the hub shaft. For the guide pulley b,
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this means that as it moves axially inward of the hub, it
must move away from the hub shaft n.

As shown in FIG. 10, this is achieved in prior art
typically by either; structuring the pantograph mecha-
nistn g by supporting the link base h below the hub shaft
n and making the inner and the outer links i and j extend
forwardly from this link base h and thereby slanting the
pivotal shaft p and q of the inner and outer links i and j
by an appropriate angle off the vertical, or otherwise,
by rotatably supporting the link base h against the
bracket . By so doing an arrangement was made so that
the guide pulley b would travel rearwardly downward,
as shown in FIG. 9, as it moves axially inward of the
hub shaft, while it maintains a substantially constant
distance between itself and each corresponding
sprocket m.

A problem with this type of prior art arrangement,
however, is that when the pantograph mechanism g
deforms, the guide pulley b supported by the chain
guide d approaches the vertical V which runs through
the hub shaft, as shown in FIG. 9. This makes the guide
pulley b’s travel 1 away from the sprocket M signifi-
cantly smaller than the actual travel L of the guide
pulley b. As a result, it is necessary in prior art arrange-
ment that as the sprocket’s gear ratio increases, a greater
slant angle has to be provided for the pivotal shafts p
and q, resulting in a greater amount of deformation
necessary for the pantograph g, and longer pull for the
speed change operation cable T. All of these pose a
problem of increased overall size of the speed change
assembly and the speed change lever.

Another problem with the prior art speed change
assembly is that the great deformation of the panto-
graph link mechanism g and the resulting length of the
pull of cable T pose an inherant techinical hurdle
against improved operatability of the speed change
operation.

Further, since the guide pulley b has to travel over a
long distance, the slack in the chain C has to be corre-
spondingly great, resulting in a long and heavy weight
of the chain C, putting a limit to the weight reduction of
the bicycle.

There is still another disadvantage in the prior art
speed change assembly: Since the speed change mecha-
nism a has to be mounted at an outermost location of the
overall width of the bicycle, it is very susceptible to
damage in case of a bicycle rollover. Especially on
bicycles specifically designed for off-road cycling, pop-
ularly known as mountain bikes, the end of the speed
change mechanism a is apt to catch bush or other obsta-
cles, interfering with the speed change function.

A further problem is that since the link base h is lo-
cated behind the speed change mechanism a, the speed
change operation cable has to be introduced to the
speed shift mechanism a from behind thereof. As a re-
sult, the cable T, originally coming from ahead, has to
be curved in a U shape at the back or the side of the hub
shaft, making a large loop extending toward the rear or
the side of the bicycle, posing a additional safety prob-
lem that the speed change mechanism a or the loop may
catch another bicycle or a pedestrian passing in proxim-
ity.

There is still another problem with this type of prior
art arrangement. The speed change cable T, which
usually comprises an inner cable t1 and a sheathing
outer cable t2, must be laid in a U shape, and this adds
a length to the cable T, as well as it increases the sliding
resistance between the inner and the outer cables t1 and
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t2. This in turn increases the turning resistance of the
speed change operation lever, decreases the operatabil-
ity thereof, and in addition, calls for a great spring force
for returning movement thereof, and results in a diffi-
culty of producing smaller and lighter speed change
assemblies.

DISCLOSURE OF THE INVENTION

It is therefore an object of the present invention to
provide a bicycle speed change assembly enabling an
appropriate speed change operation with a minimum
amount of the guide pulley travel, speed change cable
travel and operating force, and thereby increasing the
speed change efficiency and operatability.

Another object of the present invention is to provide
a bicycle speed change assembly which is smaller and
lighter, and is less susceptible to damage in case of a
bicycle rollover and other accidental events.

The present invention is a bicycle speed change as-
sembly wherein a speed change operation is achieved
by shifting a chain from one to another selected
sprocket of a sprocket cluster mounted on a rear wheel
of a bicycle, comprising:

a pantograph link mechanism including 2 link base
supported on a chain stay ahead of a sprocket clus-
ter mounted on a hub shaft, inner and outer links
each having a base end pivoted to the link base and
extending rearward, and a movable member piv-
oted to respective free ends of these inner and outer
links; :

a chain guide rotatably supporting a guide pulley and
a tension pulley, supported on the movable mem-
ber of the pantograph mechanism to pivot about a
shaft in parallel to the hub shaft while being elasti-
cally urged to tension a chain; and

a guide pulley travel control means for moving the
guide pulley inward axially of the hub shaft and
forwardly downward substantially along a radial
path: of the sprocket cluster when the pantograph
mechanism is deformed.

Other objectives, characteristics and advantages of
the present invention will be described in more detail in
the later description of the preferred embodiments and
attached drawings.

BRIEF DESCRIPTION OF THE ATTACHED
DRAWINGS

FIG. 1 is a side view of a first embodiment of a bicy-
cle speed change assembly according to the present
invention.

FIG. 2 is a view of the bicycle speed change assembly
shown in FIG. 1 as viewed from a direction indicated
by Arrow II.

FIG. 3 is a side view of a second embodiment of a
bicycle speed change assembly according to the present
invention.

FIG. 4is a view of the bicycle speed change assembly
shown in FIG. 1 as viewed from a direction indicated
by Arrow IV.

FIG. 5§ is a side view of a third embodiment of a
bicycle speed change assembly according to the present
invention. )

FIG. 6 is a front view of the bicycle speed change
assembly shown in FIG. 5.

FIG. 7 is a view of the bicycle speed change assembly
shown in FIG. 5 as viewed from the bottom.
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FIG. 8 is a rear view of a rear wheel of a bicycle as
mounted with the speed change assembly shown in
FIG. 3.

FIGS. 9 and 10 are views to show functions of prior
art bicycle speed change assemblys: FIG. 9 shows func-
tions of a prior art bicycle speed change assembly,
whereas FIG. 10 is a side view of that prior art bicycle
speed change assembly.

BEST MODE FOR CARRYING OUT THE
INVENTION

FIGS. 1 through 4 show a first embodiment of a
bicycle speed change assembly according to the present
invention.

As shown in FIGS. 1 and 2, at a rear portion of a
bicycle to which a speed change assembly 1 according
to the present invention is applied, 2 hub shaft 4 is sup-
ported by a rear end plate 6 of a bicycle frame 5 in the
same manner as in prior art. This hub shaft rotatably
supports a sprocket cluster 2 and a hub 3,

On the other hand, the speed change assembly 1 ac-
cording to the present invention is mounted ahead of
the hub shaft 4 or the sprocket cluster 2. The speed
change assembly 1 according to the present invention
employs at least 4 component members; a link base 8
which is supported at an intermediate portion of a chain
stay 7 extending forward from the rear end plate 6; an
inner link 9 and an outer link 10, each of which are
pivotally connected to the link base 8 at a respective
base end portion thereof; and a movable member 11
which is pivotally connected to each free end portion of
the inner and outer links 9 and 10. These four compo-
nent members collectively define a pantograph mecha-
nism 12. The speed change assembly further employs a
chain guide 15 on the movable member 11 to support a
guide pulley 13 and a tension pulley 14 rotatably. This
guide pulley is rotatably supported and is urged so that
it would tension the chain C about a shaft in parallel to
the hub shaft 4.

Also in this embodiment, a speed change cable T,
comprising an inner cable t1 and a sheathing outer cable
t2, is laid so that it would orient toward the front face of
the speed change assembly. An end of the outer cable t2
is fastened to the link base 8, whereas the inner cable t1,
which extends rearwardly out of the outer cable t2, is
fastened to an intermediate inner portion of the outer
link 10. This arrangement allows that when the inner
cable t1 is axially pulled against the outer cable t2, the
pantograph link mechanism 12 would deform inward
axially of the hub shaft. It should be appreciated to
mention here that the link base 8 according to the pres-
ent invention is mounted via a bracket 16 which is
clamped around the chain stay 7. Furthermore, the
pantograph link mechanism 12 is elastically urged by a
spring (not shown) so that it would tend to move away
from the hub shaft.

In this embodiment, the pivotal shafts 17a and 175 of
the inner and outer links 9 and 10 of the pantograph
mechanism are slanted, as shown in FIG. 2, so that the
bottom ends of which would be displaced outwardly
instead of extending vertically. In this FIG. 2, these
shafts are slanted in the clockwise direction at an appro-
priate angle 6, thereby constituting a guide pulley travel
control means 18. Slanting the pivotal shafts 172 and
17b off the vertical causes the movable member 11 of
the pantograph mechanism 12 to travel inwardly
toward the hub shaft (the direction indicated by Arrow



5,380,252

5
X in FIG. 2,) and at the same time in a rightwardly
downward direction (Arrow P in FIG. 2.).

With the above-mentioned arrangement, when the
inner cable t1 of the speed change cable T is pulled to
deform the pantograph mechanism 12, the guide pulley
13, as shown by the phantom lines in FIGS. 1 and 2,
travels inward axially of the hub shaft (FIG. 2, Arrow
X), and at the same time, forwardly downward along a
radial path of the sprocket cluster 2 (FIG. 1, Arrow Q)
In other words, the guide pulley 13 will travel substan-
tially along a generating line of the truncated cone de-
fined by connecting each edge 2a. . . 2f of the clustered
sprockets in a forwardly downward direction.

As has just been described, because the guide pulley
13 travels substantially along a generating line of the
truncated cone defined by connecting each edge 2a. . .
2f of the clusters, which runs in a forwardly downward
direction, the travel of the guide pulley 13 necessary to
move the chain C from the smallest sprocket 2z to the
largest sprocket 2f will be minimized.

Now, since the travel of the guide pulley 13 is mini-
mized, the pivotal movement of the inner and outer
links 9 and 10 needed for speed change will be remark-
ably smaller than has been required in prior art link
mechanisms. This makes it possible to reduce the length
of the links 9 and 10 and thereby enabling the miniatur-
ization of the speed change assembly.

Also, a smaller pivotal movement of the inner and
outer links 9 and 10 leads to a smaller pull/release mo-
tion of the inner cable t1, resulting in an improved effi-
ciency in the speed change operation. Furthermore, it
now requires a smaller travel distance of the speed
change lever, and therefore, it is also possible to minia-
turize the speed change lever assembly.

There is still another advantage in this embodiment:
As the guide pulley 13 travels inward axially of the hub
shaft (FIG. 2, Arrow X,) or as it approaches the largest
sprocket 2f; it moves forward (FIG. 1, Arrow Z.). This
reduce the amount of slackness of the chain C needed
for an appropriate tension thereof, and results in a
shorter length of the chain C to decrease the overall
weight and production cost of the bicycle.

Still another advantage of this embodiment is that, as
shown in FIGS. 1 and 2, since the speed change assem-
bly 1 is mounted at a lower part of an intermediate
. portion of the chain stay 7, the speed change assembly
1 would not extend to the outermost position of the
bicycle width. This provides less chance for major dam-
age to the speed change assembly in case of a bicycle
rollover. Also, when the present invention according to
this preferred embodiment is applied to a mountain bike,
it provides less chance for the bike to be caught at the
speed change assembly portion by bush, tree or any
other obstacles A further advantage is that the opera-

20

25

35

40

45

50

tion cable T can approach the link base 8 from ahead of 55

the speed change assembly. This eliminates the need for
the cable T to be laid in a U-shape or any other curved
patterns, contributing further to the riding safety by
eliminating chances for the speed change assembly 1 or
the cable T to catch other bicycles, pedestrians or obsta-
cles. Also, the shortened length of the cable T decreases
the sliding resistance between the inner and outer cables
t1l and t2, and in turn, decreases the demand for a
greater pull by the return spring, contributing to an
improved operatability, and decreased size and weight
of the speed change assembly.

FIGS. 3 and 4 show a second embodiment of the
present invention.
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In this embodiment, a so-called triangle balance chain
guide 15a is used for the guide pulley travel control
means 18.

In the same way as in the first embodiment, it uses a
pantograph mechanism 12¢ comprising a link base 8
which is supported by the chain stay 7 ahead of the
sprocket cluster 2 supported around the hub shaft, an
inner and an outer links 9 and 10 whose base end por-
tions are pivotally supported at the end portion of the
link base 8, and a movable member 11 pivotally sup-
ported at respective free ends of these links. Also, on the
movable member 11 of this pantograph mechanism 12a,
there is rotatably supported a chain guide 15z which in
turn supports a guide pulley 13 and a tension pulley 14
rotatably. The guide pulley 13 is elastically urged in a
direction to tension the chain C about a shaft in parallel
to the hub shaft 4.

The guide pulley travel control means 182 according
to this embodiment, as shown in FIGS. 3 and 4, is con-
figured by rearwardly displacing the turning shaft 19 of
the guide pulley 13 against the pivot shaft 15z of the
chain guide 15a.

With the arrangement described hereabove, when the
inner cable t1 is pulled to deform the pantograph mech-
anism 12a, the chain guide 15¢ travels inward axially
and forwardly downward as shown in FIG. 4 (Arrow
R,) to face with a desired sprocket, causing the chain C
to shift onto that sprocket. This decreases the slack in
the chain, adding a tension to the chain C, and as shown
by the phantom line in FIG. 3, the chain guide 15z will
turn counterclockwise around the pivotal shaft 20. This
swing movement of the chain guide 154 then causes the
guide pulley 13 to move downward, and as a result, the
guide pulley 13 moves inward, approaching the hub
shaft (FIG. 4, Arrow X,) and at the same time, moves
forwardly downward substantially along a radial path
of the sprocket cluster, attendant with the swing move-
ment of the chain guide 152 triggered by the tension
change in the chain C. Thus, in this second embodi-
ment, the travel of the guide pulley 13 is substantially
parallel to a downwardly forward generating line of the
truncated cone defined by connecting edges of each
cluster sprockets 2a. . . 2f, achieving the same goal as in
the first embodiment of minimizing the travel of the
guide pulley 13.

As aresult, the amount of deformation needed for the
pantograph mechanism 12z can be decreased, while at
the same time the amount of pull/release for the speed
change cable T may be correspondingly decreased.

The overall effect is that in the same way as the first
embodiment, this second embodiment improves the
speed change efficiency, enabling a miniaturized and
light-weighted speed change mechanism a and a speed
change operation lever, as well as a shorter length of the
bicycle chain.

Further, the fact that the speed change mechanism 1a
according to this embodiment is mounted in the same
position as in the first embodiment at a lower portion of
the chain stay 7 provides the same advantage of less-
ened chance for damage on the speed change assembly
1a in case of a bicycle rollover.

Likewise, the operation cable T can approach the link
base from ahead thereof, eliminating the U-shaped lay-
out of the cable to the rear or the side of the bicycle.
This makes it possible the use of shorter operating cable
with a smaller sliding resistance between the inner cable
tl and the sheathing outer cable t2. In addition, this
arrangement also makes it possible to use a smaller,
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weaker return spring. All of these contribute, in the
same manner as the first embodiment, to a remarkably
improved speed change efficiency and a miniaturized,
light-weighted speed change system.

FIGS. 5 and 8 show a third embodiment of a bicycle
speed change assembly according to the present inven-
tion.

In this embodiment, too, the same type of a triangle
balance chain guide 15b as in the second embodiment is
employed as the guide pulley travel control means 18.

In other words, the speed change assembly 15 uses a
pantograph mechanism 125 comprising a link base 85
which is supported by the chain stay 7 ahead of the
sprocket cluster 2 supported around the hub shaft, an
inner and an outer links 9 and 10 whose respective base
end is pivotally supported at an end portion of the link
base 8b, and 2 movable member 11 pivotally supported
at the respective free ends portion of these links. Also,
on the movable member 11 of this pantograph mecha-
nism 12b, there is rotatably supported a chain guide 15q
which in turn supports a guide pulley 13 and a tension
pulley 14 rotatably. The guide pulley is elastically urged
in a direction to tension the chain C about a shaft in
parallel to the hub shaft 4. In this embodiment, how-
ever, the link base 85 is fastened by a screw 22 onto a
bracket provided at an inner location of the chain stay 7.

As shown in FIG. 5, the guide pulley travel control
means 18b according to this embodiment, too, is config-
ured by displacing rearwardly the shaft 19 of the guide
pulley 13 against the pivotal shaft 20 of the chain guide
15b. As a result, when the pantograph link mechanism
125 is deformed, the guide pulley 13 moves axially in-
ward of the hub shaft (FIG. 7, Arrow X,) and at the
same time forwardly downward substantially along a
radial path of the sprocket clusters, attendant with the
swing movement of the chain guide 156 caused by the
tension change in the chain C, and thus achieving the
same effect as in the first and the second embodiments
of minimizing the travel of guide pulley 13 and thereby
making smaller the deformation of the pantograph
mechanism 125. :

As most clearly shown in FIGS. 6 or 8, the speed
change assembly 15 does not extend to an outermost
location, either, in this embodiment, with a smaller risk
for the speed change assembly of receiving a major
damage in case of a bicycle rollover.

One of the outstanding advantage in this embodiment
is that, as shown in FIG. 7, the speed change operating
cable T comprises an inner cable t1 alone, and this inner
cable t1 is laid straightly, running rearward along the
chain stay 7, and is connected to a fastener means 23
located at an intermediate inner portion of the outer link
10 of the pantograph mechanism 125.

Because of this arrangement, the speed change assem-
bly 1b or the operating cable T does not extend rear-
ward or sideward of the bicycle, remarkably lessening
the chance for the speed change assembly 15 and the
operating cable T to catch foreign articles even in cy-
cling in proximity to pedestrians and other obstacles,
contributing significantly to the cycling safety.

Another advantage of using the inner cable t1 alone,
without the sheathing outer cable t2, is that this elimi-
nates the otherwise unavoidable sliding resistance be-
tween the inner and outer cables t1 and t2 which devel-
ops near the speed change mechanism. As a result, this
assembly requires further less force for speed change
operation, achieving a significant improvement in the
speed change operatability.
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As has been described so far hereinabove, the present

invention minimizes the guide pulley travel necessary
for an appropriate chain shifting operation. Further, by
decreasing the amount of the pull/release length of the
operating cable and the operating force required for it,
greater speed change efficiency and operatability has
been achieved, in addition to the possibility for a minia-
turized and light-weighted unit as well as a superior
mounting location which provides more protection
against damages caused in a bicycle rollover.
. Additionally, the design which prevents the speed
change mechanism and the operating cable from being
laid rearwardly or sidewardly of the bicycle provides
an aesthetically superior appearance.

The present invention being thus far described, the
scope of the present invention should not be confined or
limited to those already discussed in the embodiments
hereinabove, and it should be noted that there are many
ways for variation.

For instance, the direction of the pivotal shafts may
be varied: In the second and the third embodiments, the
pivotal shafts for the inner and outer links 9 and 10 of
the pantograph mechanisms 122 and 12b are set practi-
cally vertical; however, they may be slanted at an ap-
propriate angle off the vertical, as is so arranged in the
first embodiment so that the advantages achieved in the
first embodiment may be shared also in the second and
third embodiments.

Other possible variations may include: Instead of the
operating cable T used in the first and the second em-
bodiments, which comprises an inner and an outer ca-
bles t1 and t2, the operating cable comprising an inner
cable alone, may of course be employed.

We claim:

1. A bicycle speed change assembly comprising:

a pantograph link mechanism including a link base
supported on a chain stay ahead of a sprocket clus-
ter mounted on a hub shaft, inner and outer links
each having a base end pivoted to said link base and
extending rearward, and a movable member piv-
oted to respective free ends of said inner and outer
links;

a chain guide rotatably supporting a guide pulley and
a tension pulley, said chain guide being supported
on said movable member of said pantograph mech-
anism to pivot about a shaft in paraliel to said hub
shaft while being elastically urged to tension a
chain; and

a guide pulley travel control means for moving said
guide pulley inward axially of the hub shaft and
forwardly downward substantially along a radial
path of said sprocket cluster when said pantograph
mechanism is deformed.

2. The bicycle speed change assembly according to
claim 1, wherein said guide pulley travel control means
is provided by slanting pivotal shafts for said inner and
outer links relative to the vertical so that said guide
pulley is moved inward axially of the hub shaft and
forwardly downward substantially along a radial path
of said sprocket cluster when said pantograph mecha-
nism is deformed.

3. The bicycle speed change assembly according to
claim 1, wherein said guide pulley travel control means
is provided by displacing a rotation shaft for said guide
pulley from said shaft for said chain guide so that, when
said pantograph mechanism is deformed, said guide
pulley is moved inward axially of the hub shaft while
said guide pulley is also moved forwardly downward
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substantially along a radial path of said sprocket cluster
by the pivotal movement of said chain guide attendant
with variation of chain tension.

4. The bicycle speed change assembly according to
claim 1, wherein said guide pulley travel control means
is provided by slanting pivotal shafts for said inner and
outer links relative to the vertical and by displacing a
rotation shaft for said guide pulley from said shaft for
said chain guide so that, when said pantograph mecha-
nism is deformed, said guide pulley is moved inward
axially of the hub shaft while said guide pulley is also
moved forwardly downward substantially along a ra-
dial path of said sprocket cluster by the pivotal move-
ment of said chain guide attendant with variation of
chain tension.

5. The bicycle speed change assembly according to
claim 1, wherein said pantograph mechanism is de-
formed by a speed change control cable connected to
said pantograph link mechanism from ahead thereof.

6. The bicycle speed change assembly according to
claim 1, wherein said speed change control cable com-
prises an inner cable and a sheathing outer cable, an end
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of said outer cable being fastened to said link base, said
inner cable extending out of said outer cable for connec-
tion to said inner or outer link of said pantograph link
mechanism.

7. The bicycle speed change assembly according to
claim 1, wherein said speed change control cable com-
prises an inner cable and a sheathing outer cable, an end
of said outer cable being fastened to an appropriate
portion of said chain stay ahead of said pantograph
mechanism, said inner cable extending straightly out of
said outer cable substantially along said chain stay for
connection to said inner or outer link of said pantograph
link mechanism.

8. The bicycle speed change assembly according to
claim 1, wherein said speed change control cable com-
prises only an inner cable, an end of said inner cable
being fastened to an speed change operation unit, an
intermediate path of said inner cable being extending
straightly rearward substantially along said chain stay,
the other end of said inner cable being connected to said

inner or outer link of said pantograph mechanism.
* %X %X *x X%
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